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(54) IMAGE-PROCESSOR AND IMAGE PROCESSING METHOD. RECORDING MEDIUM. AND PROGRAM 

(57)Abstract 

PROBLEM TO BE SOLVED: To make tlie resolution of image effectively 
and easily variable through small computation processing. 
SOLUTION: At a step S21, it Is judged whether or not inputted image 
data are in image made, and when it is Judged that the data are in the 
image mode, one-dimensional vertical image refreshing processing is 
carried out at a step S22. At a step S23, one-dimensional horizontal 
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refreshing processing is performed. At a step S24. fast vertical up- 
sampling processing i$ carried out. At a step S25, fast horizontal sampling 
processing is carried out Consequently, the image refreshing processing 
is performed before the up-sampling processing, thus the number of 
pixels as ctyects of the one^dimensional vertical image refreshing 
processing and one-dimensional horizontal image refreshing processing 
can be suppressed and the computation processing quantity is reducible. 
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:tyj;«3SSiJffli:^7^y:^i> 
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[000 11 
10002] 

(omXi. fti£»»lB|«r•€•o**fflV^fcttlffl*|fe(o&^f 
M (zero-order-hold iiterpolBtlon))T&t)» 

«t}tt. fi£K2iiillli^|!P^lt;&M-»U, mLk^km 
;^(^lr«fU>Hg«rifKl-*Ki»?^l9lra^rtfe (bilinear 
interpolation) T?*> 9 . mmlk<r>im\t.\U>*ii *> 

pline)^i(fij)feT?ifc5)o 
(0003] 

(?6?^*Jft?e»tUi5t{f51l!l«l U^Ufist), SKI© 
45. ayi^]JJ*«lt«««4t, fM?CBWti 

4^ :/©»j|:iit*J J:UCtbiBI«[©»ftSt aEJII-* 
10005] i 

I4» illi^^fe©t^'it^p^*^t;^^^¥4•^^■»1-5^t^>'^¥?^•» 
Si, 3^yi?§ai9^sjiJ:t)»M$*vfc^y':^©;^lSl«: 



(4) 



10 0 0 6] fitfiBx*/i'^?tg¥Sfci*, ssmk<omi& 

10 0 0 7] U(l8Bi*/U=¥tfS^lllcj: UffiffiSitfeiS 

#. ®icOJ±Si#S<omiOit«5iJS*ic<J:5, 

T# 5. 20 
[0 0 0 8] gaiS7^>'k^'«HiH:, ff5^c07-f^^CDffi 

[0009] |llgEl?fje<07^/i'^'<^>ffiStW:, «f»i?liljfe* 

to 01 01 mi.-7^J^9^\i.^ iHiifeoDSiiliriRjt 
*sp*|6J©*^^Je^v<o:s•IRIfc-3V^Tff 5 ftiai s-arsr 

tSM 2 (0\tmWih fclsSSltS J: 5 w t 

10 0 1 2] BijE^-fyi'^'^aatt, m^(o-?'<>^9<fim 

loo 1 3] HtJflEM«W7^/u^i^«SSttt, 

100 14] miR.7^A'9im^. Jgiiii«l©Sii*iSii 
;^«JP:^lRI<^■?:;^^■rii^®3^laIlcov^T^T5 «Ha t "f-S J: 5 

10 0 15] fiil3E7'f /U^^a:i:jiE$ixyi:ili$!fi7?iS^i[ 50 
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tt, m3©Jt»^itWS3mgBgSlcmUT. 7-f 
10 016] f5IB*iB9*aH:f:i, ^^^k\,ti^y'J<f)^ 

[0 0 17] wm^mat^ ayj^ftttj^ajciij 

[0 0 18] «(iea«df9^il:tcJ: OfiSKlFtv^iiisgo;^^ 

[0 0 19] fitllEliRQl^it^A^/i'^W^i^cO^rS. 



ffi 2 ©^E;4S 2 £tTT?*> S ir t: w 



[0 0 2 0] *»w«>ts«a*aa;^{s. 

':?©^|6]«:tlt!ii-5:^|^<^fcb;*7^y7'i:, 
s'7'©*aa-c;Blllj^5*vfcaiyj;o^l8lC5-:Jv^-C. JSiii 
i&<Diii»!9»6,«rfcj5ciii)»S:*IIBI-t-'6«lW^t^ y T^i: 

[0 0 2 1] *IIM©leSkiS*®7'Pi'9Att, MIB« 

y 7'«5«tat?ft-& §lT.fc«'L'PSx;^t;W:^fcS-3V>T. 

T-i, 3iyi?3fi3BfH!Hlpt<9's'7'otoaT?5fiJKI^Fnfcai5, 
i?«?;?l$I<Dl!feiafr{BI«iif-**lS]ttUllM«:^f^y7'i:. * 

S-^v>-c, il^ilifeoiSii3ii*6.i!?ffe>!eiii^<ol|||igftl|«(»p-i- 
«?flB5«iJ«lJX7'y7'i|:^tfri:^#iairi-5. 
[0 0 2 2] *^§^(^7'o^7AI*, lSliI&©4"£.>Iil5S 
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•C, liliI*cr)lilJ?fi*»fc*rt*iii«<^*!ra«r«iJWt5*lW 

tt«. 10 
[0 0 2 3] ;^%|/]0:>B4lt^9igBjb*J:CJ^i^, mj\z. 

{0024] 

t&fmm^hm^n':>ft<7 . ^yh^-{>i:^LX 
ta^Lrv^*. iSi«*Kl»2tt, iif«IIL\;?7»iJ:9XZ? 

mm&\ziii^i>x\>^i>, mntm:fymits mmm 

100 2 5] iiHfeJaaSlJ2ltH:, x j/':?3;^^4r^aaSiJ 30 

ft, ii^^lioxs'i^«r*<i■$^!is^^?^T■^5. i-**? 
^^^'toatt 1 3 , ?Sii*¥r j/r/f-vyp yirmmsf 1 

'-\f^fi>tyf^(r>7tyYfi^<O^i&0l (loose oonneo 
tlon) :&i$OB*fc»UTftfc*V*. 
10 0 2 6] M'MS$iry:f1ty^V>i^tl!imn 1 2 t 

wj!?«fi«:Sii[*iSil!:zfflf1-«*Hl«rtf9. ifiiifiiEr 

^mm 1 3 <4, z ©litis 2 •e«)5ii^a-co«issrff 5 . so 



i #m 2003-16442 

I S 

[0 0 2 7] al3i*¥ir5'7'•!^>'7•yy^'«!«^fl5l4t 

;jcSlI75,y^^:^y y Vj^r/tasifis i 5 ^h^nmmUR 
i^Xiimi 1 5 Z 2 j!>^i&'^(^«!i9^^ ^ , 

[0028] j||^«s<i^;t^l9«ls 1 6 its mmoums^ 

JW/M-* ( (Z<1) i^t!b) toS^rfr?. 
[0029] lifCTnfiliL-f > -i^^y 7 U y '^^feaW 1 
7iri»^Sfi'<^-ii'y7Ws/y'»Al!:a«18H:, ^< 
;/7r 1 7 a, 1 B a feiSil^tJ^ L>te*J , •t'Jvt'il.a 

-r*aau. ^vi?k'r''/f:^^^i:^%mz.mit&f3i<^ 
tiX, m^'^(0^yi^ki^kfi':^^t^B»iimxL 

'Cy-j?y7V5'->*faa^5i 7ti»:75Sii:>»'^-vy 
YA-^iaa**?? t^ic, 

*«r})lilW1--6*:», ^jUyl^y^^iaa^*-*-. 

[0 0 3 0] tit, i^xSE-^^-s^y^vyi^Aia 
a»i 7 iijS:7cSiI'tf^-5?y 7 Ws'i^aiftaaJi 8 

fcU, 'ftii;^<07>f/w^ 4. flu#W7^-'i'i?iJttM-ei: 

e.07^/u^ri» «lfifef «7^/v^©S»*s||*<&i;"s 

^^:*^^^•c^i, ati#<D7if/i'!?f:A<J'-i'7', fii#©7-f/u 
^ t B ^ >r 7" i: «55l-« |b © t -t*. 
[0 0 3 1] 0f2O7n-f-^-ht#iiU-C, 
PI4fe^^a520X-A4^l^:-^V^Ttftl^■^5. 

T'yT's itcfev^t, Ii{fe4aa8i52i4, ^mzic^mz 

«)ffi*i2:jef«. i5:tf9'5'7'S2{j:43V^T, iift^ 

1 J: 5 < 2 J: 5 f *vMit-ca!>Si»5*»*s««**v 

2E«fez(0W*SlJ:|)^t< 2i^?/^^FV^»^^C|4;^ 

7^s'7's4{cii;9.» miimmMzit. i8iiiX"Atoa«r 
ff5. :i®iS3tx-Aj{fflso»tti4, Ba3©7P-f-^ 



[003 2] J^fyr 
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Bm^^i^^frMhio :xr^'7*S7l^:*3V^ 

10 0 3 3] riXt^LT;^7^S'7'SS|£«V>T, S5» 
z 0 -c* 5 i $ Hfcil^, ;^ T' y S 6 JC« 

[0 0 3 41 ;^f's'rS2JC^V^r, ^mzOmi!fi2&, 

[00 3 31 :^f^y:??S8©W£><Tj'7*S9.fcJS^fc, 

*&S!«;^7'y7'S2|IS9, ^tlSl»OiBMm*)i&L 
MfiSM, 20 
[00 3 6] t^C*?*., ^ikz.(0m2&,JLVfoi>m-^ 
\ctt, ;*TS'7'S8<oiQai5^«:z(DjBjSJ2a:0/jN*< 

4i£i6< 2 J: ti < //o:/!:»g-(c»:, Sft z <oiilL» it 2 

[0 0 8 71 «lclC> 03«>7D-5"+-hSr#KL.T, 30 

EV-h= I (b + c + d) - (1 +ni+ 
[0043] r::'C, b. c. d, 1. m. tS^Vn 
ti, lUifSb. c, d, 1. m, ftil^nCiiflgffi'Cfc 

[00441 i&TcSii-f ^-i^y 7vy->'rijaa»Bi 

Tttv *«!iaPI*«ail^|R)'f'.Ml3ifiJ^yl/^V-h«:± 
iB^jEC (1) i:m'ti)Zklci:f)mi>o 
[004 51 ;^7'5'7'S8 8lC*JV>T, iftxSit-Y;* 
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i?:3^itfiiliim<DUf»tty BI3 3 



iB3 4«:#isLrttbi-**«. s»*si-e> mm 

[0 0 3 81 ;i^^5'7^S2 i-easstu-Cv^s^-KiiJ 
[00401 ;^f^y:/S3 lfc*JV>T» UJtjcSlI'f^ 

1 7f4s f^inmsnfn^mL, 



Xf >'7'S2 
[00391 cist's 



[0 04 11 XT'yy 



n) I • • • (1) 



h, m) tft/JMS (c 
[00461 ^^xj/T* 



<, ft:*:|fi (c, 
*/JMIi (c. h, 
(c, h, m) 



y. y-l<n^f-('^\z., mm 



afBV-hll, eiTOSt; (|l) |CiD*ftfeiH«. 
[0 0 4 2] 



%Kttu aeic^^^ic, (c. 

h, m) ^l^ltit 
B3 4lt*SV^■r, IftSSE'Cp' 



«yJMIff (c, h, m) 
h, m) ^mibii>^f>^i^m 

XTS/:/S3 5lCjitf, 
[0 0 4 71 ^f'y7'p3 5IC«K, HJcjcSfi'f;' 
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[0048] 

a-aO- (EV-h/EV-h-oax) • • • (2) 
100 4 9] oO (l<oOS2) tt, a— Jpic 

(c, h, m) ttt, ^f£i>h^vh9. nm^m^ 

10 0 5 0] :<9'S'5'S3 8K:feV^r. mjcSE'T;^* 

hV-fllter=cX (1/2- o/2) +h 
[0 0 6 21 rr-C, «ttott, -ti*©;*9'5'7'S3 5 

EV-h;JI/h$ a {tXt < * •) . UT> SI 6 

y^)V9\ts mmh\z.^<m-ti^t\;cf£^, 20 

[0 0 5 3] ;*f'5'7'S3 7t*3V^T» 1 ^JSTcSifC'l' ^ 

/i>{|4 (c, h, m) lcav><SS:i9, aiy-:^^^?.* 
^, ^om^ik-XU (c, h. m) JCiifiV^M^tS, -e 
IT?, **flff (c, h, m) tfi/J4l (c, h. m) 9) 

iiiIlg;x;^/W^V-h;4SMtEV-8 J: 9 :k 1 1 > i t , 1 ^& 

iS[-f/-s?y7vs'S'*ft!!aifiJi 7tt, ftBi-**aa'4J 

S 3 8 iiiiitf. 

[0 0 6 41 ;*f^J'7'S3 8{C*5VNT, 1 ^5cSiiC>1' P« 
^^^*ftabfciiiii»fithv-filtert«:*:<S (c. h, 40 

in) «rH:«ts 7W'^*^a3aLfcH^l!^l^hv-filter;Wft 

^flt (c. h, m) iJli;-Cl!>SA>|?*»«r49J«U, *:*:^la 
(c. h, m) ei±"C?4»«i*i;£Ufctt^, >^fv^^ 
3 9 IC j3^^•C^ 1 j5c?BSit'< > -i? P 7 ^a«mifB 
1 7(ts liSeiitfhV-filterirfi:^ (c, b. m) \tW 

[00 5 51 ;^7'y7'S4 0lC*5V>X, 1 JSCTnSS-l' / 
-i^y7Py5/»i!iaS|51 7tt. (c, h, m) 

»c»^«l;tbHii:ii3Sfii*Bll5h®IiiIigflrir tT/<s'7 
71 7 aliEtSS-tir. -eoteaH:, ^^T^yT'S 3 iHg? 50 



2-0/2, 01, 1/2—0 

tfct), mrf» 7-f 

T(0^ (3) 



1 714, 05{c*tBxyr© 

6 ic J; 5 Jte 1 ftTcSE 7 /w 

i»5csa[7^/w^'tt, (1/ 

/2) (K0S2) iV^olttO 
/V^'iS±3^03^'.<7'A«D»^, £i 



h V-f ilteilAS*:* 
[006 1] 



Xo+mx (1/2-0/2) 



s 4 0 

<, •t©$*/<y77' 
;*^y7'S3 IfcRO 

S?!>7l'y*>»«!!3lSS 



2008-1 6442 



12 



(3) 

[ 0 0 a 6 1 y TlS 3 4 K*}V^•r, SUtfrlfeJ^'lj'P 
iSx;^/udpEV«s, ft/Ma (c. h, m) J:0*#<, 

1 j?c5cBii:'< ;« - v> y 7 u y 5/a*a,affB 
7-</p^f4aa"f5ciite- 

17a ^(Di&S»:. 

3 7 |tjSV%T, fiE«f '^H3*l3:;^i 
t)/h*v^i:#, i0:5BSii:'f^- 

1 7rt:, ffiBi-**aa«i'Oisiiii 

S4o|C3ityo ■T'^^^tT'fc^S'^, 1* 

jcSil-r>— 7wk''>^toaWi 7it, 7-f/WiJ'ia 

a-JSJfiSn?tiiilBffihy-fiUer*iii«h(^fiSt U-C/<y 
77 1 7 airffitt$-fr5» 

[0 0 5 7] J^TS'T'Sa 8lc:43V^T. 7^-'Wi?AaaU 
fciBJ!iflihV-filter*jfe:fc:ffi (c. h, m) 8t±-C«* 
v>iJiiiJ^Lfc*@-, yrs 4 1 lc*3V>-C, l?fe5cS • 
K-l-pf— :;y7Vs'i^^*4aWl 7H:, 7^/W^'flML 
^11ll;«lhV-filterj:£/JMIj[ (c, h, m) ^JtliSU 
7^/Ui5'*aaL.fcIi*kbV-filtGr!5Jft/ivlI (c. h, 
oj) £ATT'fo*A»^A4*U;SL, 7^'yw^'toaUfciiilft 
fli[hV-filierj5J«/jNi: (c. h, m) 'Skych^k'sm. 

4 2l::*JV^T, \ti5ii^^^^ 
I 7 tt, BflRift h V-f i iter^* ' 
fell;*., :^Ty7'S4 0Ki3V^ 

Ii|*h©iii#ffi[i i.x\<t/77 17a itiatt-fs. 
[0 0 5 9] ;<T5'7'B4 ll^:*^v^T, 7w/i^^teai, 

:tii|jpf<tthV-filteraJft/hjtt (c, b. m) WT-Ctt^C 
v^t*J^Ufc«^s -t^iftSttv ^7'y7'S4 0lcii 

lifcTuSiiC'fp'-py 7V5'i/*ftia«i 7t4, 7 

•f/l'^tSja^it^iejKilthV-filterir, PiMhOjiiiSiB 
tUT^^j/ 7r 1 7atf2tt6*, ^^^y 
T'S 3 1 fiJS*. 



[005 8] ;*'5's'7'f 
«-t?y 7Uy5/ii*a 
(c. h. m) M 

"t. S/J"^ (c, h, 



(8) 
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10 0 6 01 -t-^iip^).. ;^Ts'7's 3 4(©*aa-c, mw. 

3^|P]t^''6I^»^^/'^'¥EV-h;^^ */J^^ii (c. h, m) J; 

ft:^© (c, h. m) *?i-e4>S» 
a6ft^1-J:5lc. :^^y:^S 3 30«Hl"C«*fe 
tifcS;^:^! (c, h. m) V *3J:uf, (c, h, 

Sit^ttttt. *e>ic. :^7-y:/S3 7<0toai?, 

Si, ft/jNffi,(c. h. m) SkTOtismmi:iic'i> 

nc^m (c. h, m) sk±(oti!tmtiim^^*:* 

hV-f liter (TypeB) 

= cX (1/4-0/2) +hXl/2+a+mX (1/4- a /2) 

100 6 31 i^v matt, ki/^fykmaiivi, sc 
(2) Ki'jta^^ti-e&'j. ^(omoimhmivh 

[oo64irr-c, S3 ©«ia©ifei!itjgi«. 20 

[0 0 6 51 ;^yyrS2 20«iaC33tt5, lft5Bfi 
9'5'7'S2 3fc*JV^T, l»c5c3jc¥'<^-S^y7Uy'>' 

[00 6 61 n^T, E8(757o— 9^t-h4r#^L. 
T, U5:7n*¥i'>-i?I'7Vyt'atesaii SOUS: 

(0 0 6 7l ;^^y7'S 5 IfcM^r, lft7C*¥-Y;< 
-i? y 7 V s> 1 8 tt> 1 ifcTnSK't' -t? ^ 

EV-h-l (d+i+n) - (b + g+1) I • . . (5) 

[00701 r:iT?, b, c, d, i, m, isj:xfii 

tt, m^h, c. 1. m, i$i:.tfa<om»mVh 
"6. 1-ft*>t). SC (5) ©*¥*|Sl4«iL'iiiBa4iA'*PBl 

[00 7 11 uscTc^^-f^-i^y yuj'i^atoasi 

Btt, **&a!iiJII©*JP:*K!l'l''£i'iiiiR3i*/i"^h*± 
ffio^ (5) S:J5d¥t*rifcJ;!?^a65. 
[0 0 7 21 y:?'S5 3(£i3V>XH l^CTC^KJ^t-f^ 
-*?i;7V.s,5^a«iatf|Ji 814, **IKSlisStr^*fc^ 
* 3 «i©iiiJ*®Ii[sflji«:Jttt tT«:^ffii*/JMMC^3ft» 
1-?fc*5*>, MA-tf, I2I9JC^1-J;5{C, *«aafflis 
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4<^ftvaT, ftE*l«]*<C,>iij*3: 



^^v-^vjis, &/m (jc, h, m) do, 
(c, h, m) *ii-cH:<i:v^*e-, =5^5?, 

1 7alc:SE<gSti.5» 

[006 11(4), l^m\S.7^/^'^lit, ±m(ot.^\z 

(3) T?S%UfcJ:5«bl»tt±!). 7^^u^tea*J** 
tiS^s, B^'fT'-ettL 6tT«55it (4) Ic^i^/fcW 

[0062] 

(4) 

[0 0 6 81 ;*r>'7'S5 2Ji*jV>T, l»:7c*¥'f;< 
-S?y7Vyi/^«mpjl 814, *«iaiI*«rtt«U. 

J: 5 /ipiifef*":^' iSA;^ S 
y, y-lO^^^ylZ, m» 
, *5J;t;, iijflkTJMomtt 



^EH-hl4, giTW^fc 
[006 91 



h, i) ift/m (g 
[00731 ^ft/y 
--i?y yvys^^toSi 



<, ;S>o, fi^ffi (g 
3^L, */JMIf (g, h 



h. i (09EfOii«^B**ifcBaiy7) 
IrilifflU, El Olc^%f J:5Jc. -tortoft^ffi (g, 
h, i) «;^»«. 



lC>P3Rx;^^>^^AS, S/hflt (g, h, i) ^<7iz% 



h. i) ^m'Qh?>i)^i!>^im 
(g. h. i) mm-cii>^m^Litmit,i-fj:hi9. 

[0 0 7 41 y^T'yT'b 5 5 lti3V>X, IjifcTC^V'f/ 



^ ( 



(2) iPJ«llc, 
[00761 

o = aO- (EH-h/01-ll-nax) 
[007 61 *w-e, pO (l<aOS2) tt, ^-¥iC 



(6) 



IS 



(g, h, 1) k^i, Afi:ih<nvh\>, nm^imi 

I00 7 7J ;^f^yi/S5 6lcS8v%-c, HJCjfeK^'*'-^ 

hH-fiUGr=gX (l/2-a/2) +h 

10 0 7 9] ;::r-e, •esSftoi±> ±m<r>:^Tyz^s5 5 

rile**), iSIC, *ip;^l«0'*''L»iB5g3i^/W:^EH-h!6S:;t 

[00 8 0] ^f-yT-SS 7t*3V^T, l^l^Tc^sp'T^ 
p 7 s, £/a.AasSB 1 8 010 (i^-f J: 5 20 

(g, h, 1) CifivMi«:i5, *y4't?a>««#. * 

<r>mfi9ii^^ (g, h, i) iciffv^-liltriS. ^^ti. 

ikm (g. h. i) tik^m (g. h. i) (otraw 

[00 8 U :^7'y7'SB8jc*iV^-C, Ui>c5B*¥Y^ 
-i>y7Vy>*ftHlS»l 8«:, @10fc^1-J:5fcx 

7^/w^'*!iSU^iiiSi[hH-filteri:*:*:fi| (g, h, 

1) ^imU 7-f-«'i?*aaUfcli88flthH-filterit* 

(g. h. i) ei±?S>5d»S=*>*J|9J3eu ft^c^lff 40 
(g, h, i) tt±'Cfe5i4aJ^Ufc«'g', ^^Tv-f^ 

1814, ®sRjilhH-filter«r*;»i:{S (g, b, i) (CK 

[0 0 8 2] ^^I'J' 7*5 6 0{C*5V%T, H5:7n*¥'f^ 
-t^y^V'yS/^ftiafflSl 814, ft:*C<il (g, h, i) 

7 1 8 a {ClEtS^?*, -troJaStt, ;*TJ'5'S 5 1 ICH 



(9) I 'l$B82 0 0 3-1 6 44 2 

♦ ifjRg, h, ilc, Ell0j£*tJ;5*i»c?c*¥7^ 

J4, a/2-a/2, a.il/2-a/2) (l<aS2) tt> 

lilTOst (7) 7^4^ 
i&31$;h'^Pill>«th H-f ilter;6{^i& ^it'S. 
[0078] 
Xa + 1 X (1/2-0/2) i • • • (7) 

[008 3] ;^7' S'T'iS 6 4 JC*JV^T, t't^lF 

m^^)Viimi^y ft/J^jliS (g. h. i) it):^t<, d» 
fk-m (g. h, ji) *}R■el±J!c^^^rlpJ«&i^fc« 

S 6 0 1 *7Bkl¥>1' ^ y 7 W y *>*4QfaW 

1 8|4,.ili8h<oiii^jlt€r, 7-<'^w^S!iai-$r 
<v ■tO**^<y7r|18atiE»*-ar, -t^iSsai*, 
y7'S5 ifcSUj. -tixEHftOiKHSjiSjftOjgSit 
5. Sfc, ;^7'5/7's!5 7[C*JV^-C, *3pc}5,(:,,i}5ga:4t 

j^nm-^im^m-^ J; Id /J> ^ v > t § . 1 jiit7t;^JiV p( - 
-:?y7Ws,.i/i4fl,ajf|5|i 814, ^il-^iSaSf^lisS 

5£*¥'<^-i^y ^w-s/i^^iitaspi 8<4, 7-f/P4'*a 

7/18 aJc83tt$-*'i5« 

[0 0 8 4] ;^r5'7'^5 sic^i^T, 7^;^^'^a^aL 
feiai«ffihH-filter*S|R*« (g, h, i) KJi-Ctt^fc 



jp-1'-»'-i?y 7Vy5/pft!.aSf5l 814, 7^/l'^'*aaU 
fcHsfefiihH-flltertjj/jNfll (g, h. 0 SfJtttU 
7^/Wj5'*aSL!til»|!fhH-filteri6S*/hflS (g, h, 
1) iyT-C4>5*^;J*^*J^U, 7^';P^'*satfc.liI« 
ffihH-filter*s*/JMII (g, h, i) '6k'^Xh'^h^'& 

[0 0 8 5] ;!^7'y7'^6 2fCS3V>-C, IJfeTU^^'T;* 
~c;y 7^5,.>^^g^l 814, lS«<|thH-filter%* 
^Mtt (g, h. I) ;^7^s':^S6 0tC^3^^ 

T, ft/JMS (g. h. i) \z.^%^^htiitmnm. 

B(lRh©H*tei UT[<:;/7r l 8 a liffittl-*. 
[0 0 8 6] :^7'y:/|s6 ljr*5V^-C, 7-fyl'i?«!,9U 
fcIiI*<ehH-filtGrdSS/jNtt (g. h, i) £tTT?J4ft 



)toai4, ;^^y7'S6 0{tji 

7^y^/aifta^fUl 814, 7 



'f/i'^^adHf^it^ffibH-fiiter^r, Hji;h«>nsiHK 

t UT^<s'7r 1 8 a cffilt**, -tOiaaB:, ^fy 
7*3 5 1 

[0 0 8 7] :^^y:/S5 4Wto3l-e, *¥ 

*|S)4"DBl3R3:;^^l'^EHiS, «/JMK (g. h, i ) i tJ 
ft:*:^! (g, h. i) jfefS-c&SSJ'g', 
g| 1 0 5 Ic, j^T' s'T'S 5 a (Dtoa-e**!) 5>ix 



17 



1t&-m (s. i) . ■HSitf. ft/JMi (g. h. 

i) wng, h, i(f>mmtiim<o!kizki:fk'\'^ 

St, Jft/JMSt (g. h. i) &,T<r>h%mmmik'b 
ffifC, (g. h. i) «±©t§i4®jiHttS:*^ 

hH-fiitQx aypeB) 

= gX (1/4-0/2) +hXl/2+o+iX 



(10) ! 'I$M2 0 0 3-1 6 44 2 

1 le 

*;^/U4fEHiW, «^N«t (jg. h, i) J:!?*#<, *»o, 
(g. h, 1) ^«!l-ett:/j;v>4&^, tfc 

18a iCf5(t$iV«. ' 

1008 81 l»:|5c*¥7-f;'l'^'rt:, ±3fi<OJ;5lc 
^ (7) T?s<LA:i5^<j;iJ(»lcJ:9, 7<^P^'ftis*s<e 

I*, OTOS (8) 



10 



[0089] 



(1/4- o/2) • • r (8) 



100 90j Ci-C, o^^J^ji, A^'>»':^i|iri«i|::, 
(0 0 9 1] :r::-e, @3 0iQ!S<^tti!ic;^s. 

[0 0 9 21 ;^^y•7'S2 3lC*3^^-C. H?c5c*¥-r;« 

;itfs 01 2fc^six«j;5fc, mii^^mit*)?^ 

Ty7'iJ-y7'y>'^'*ia«!l 2J4s *|Dli:;^Ty 7*8 7 
llci3t>T, H^^if^r 3 1 (^iB1-5Bii5) iZY 30 
-'<y7r4 1 («3ffi1-6H2 1) *f^j5fctS. PHtA* 
aJl J:UA^$itA:®ii« (Umage) ©"»^'fXi4^ Itu 
widthxin_height-eit>5^» H-'^y 7r 3 1 X 
tt, Iiuii<ithx(alph8_Zxin_height)i:ft<&. i::-C, 
Blpha_zi±, JgiiI^feS^Sil[;^l^i]|cta;*•t■5^&a«rl^U, 

S^, S4) . . 

IT 0 9 4 1 2 Y>'< y 7 r 4 1 ■!>-•< X;JJln_widthx 

10 0 9 51 jJtl::, y^.s 7 2 {c*5^^T, ;S)$S!B; 
rs'7'i>-:^7'y^'/toaaJi2H» ■5^-;* 1 755^-;* 
3 \z.miriim^W^^. 
1 0 0 9 6 1 z<r>fr->^ 1 Tb'S.ir--^ 3 «)toatt> H^< 
:x7r 3 1 <K>-H'^0^fAT-9^&m-^^-^h'S>» 

[0 0 9 7] t<£*3*»s *lllte(0?i^ffi{::*5V>T«:, JKBu 



?SSi£2^ltt:^iS«E2Y|.ifflaeedJS«$iV?,. H''<y77 

3 1 \z.mi'^^m'&\i\ mmmjivm'i^m^m^^i'o 

na«e05fi=t:2YJinei:U., H/<j^7r 3 lKfti!rtr*iB 

[0 0 9 8] Y:2r_llnesBlpha_Z:2 • • • (9) 
[0 0 9 9] r«)SC«r»ai-5i. ftSC3»fte>*L5. 
lO 1 0 01 2Y_line4YX2/alpha_Z • • • (l O) 
lOlOl] i8E (llO) 5«:±5fh»S<tfc«j2YJine 
:^aitlLoffl%-Cit>%ift^ (2Y_line»2ii'C2>0, n;ilft 
«■?&*»#•) » Yfi'WraT'-^tt, '}r-;^ioftia 
•C^^SHS. ■|i2Y_l}n9d5S»l.C^HS-?fe**l^ (2- 
Y_line=2n+lTfc»), i<a5e»-efc5»^) . Y*f®*| 

Wr-^fi. •5^-;*2jptoaT?4j«$ix«. -to^fiio* 

1-*t5*>{[t2Y_linf*JSI«-Cfc5*g>, YtT<0«M 
[0 10 2] ai 4<07B-f-.r- h 

ics*t-toaiJ|ifT**va. -f 3&i5*>. ■j--::^ 1 (Dti-e-, 

H^V7r 3 lC0fTYp1tt4r> iKiBijllI_inagef 

ofifo^ (2Y_iiM/2-4) 

Y_line/2fT€:H''<:>'7jr3 1 ©Yfflce«04* = tf— f 
[0 10 3] 1315 tt. ^«»^(0«l9%«3^iC«L 

•Cv^Sc -fjtei^fe, •J'-'-^ 1 «o»^, H/<s'7r3io 

^TYcOffl*5«iiitjlUnfgeWlTn©jili«g5LV>fcJe)» Jl^ 
PHferon (=2Y_line/2l ff^JH/V^r 8 1 flDYfflC-t 

[0 10 4] JJcli, 01 6 07P-f--^-h*#fl8L 

::^2(0»&s (2n+l)/2<?i[|4S«lcTf4JaiV^W'e, H/^y 
77-3 lOffYWfllSr^ i|[lir{fel_iiiiaga+©0fS<Otf® 

|C2fl^*Mfi|aY_li«4»*®MS»ff(2n*l)tH:, «fl? 

(0 10 51 -ti-Cv' 



^^fyrs 9 itcM'' 



(11) 



19. 



line i Tff(iown_lin«®liii|SSrttllit"54aaiJ^tf 



fl#SI! 2003-16442 
20 

*|±, (X+N/2,n+l) i<e5, 

lO 1 0 61 »:lt;^7's'ys 9 2JC*JV^T. «Sfx*;u 
=¥E(N)!js}J;itJ;5tf»l**vS. 
[01071 



E(N)=£ (1=0, N-1) ABS (up_line(l)-down_llne(N-I-l)) 



(11) 



±fE (1 1) ^«Jf-#«» up_linetDW*OBi|l*»e)*f 

fllcDIiso*»e)N-l«-CcoftS;a»1- 5 1 1 SrSSfel* 
[0 1 0 8] 0 1 ^M**/V=¥E(N)«5ft»<0^J* 

Sdi, TfTdOTn_line©B5!l<05t), *ffti8l±lC(fi[«1- 

5J:roiiii3l5*»tT<^liIi!l<oil3|?^Iis«»$i^, ^(omo 

SiigYO,o<':){£ (3 0) i)>f,y m^Yi.iom (2 5 

s) i^m^^hic titmmo.wmm dso) 
iHHSYi.aopiigfil (2 3 0) mn^i^^'bc SI 

rn^K.. iSssYo, 2wilift^s (i 5 o) «^bijiifYi,2 

flOlffljtfit (2 0 0) iSSBfSitv lll»Y0.3cOiiISffi 

(2 0 0) -6^fcIi*Yl,iWlijSffl (2 0 0) 
iXs ii«Y0.4OSl^4e (2 5 5) illilYl.OcOiS 20 



[0 10 91 :XTS/:?'5 9 3fc*JVNT» KjSftiSTyy 
f-^^T-yi^/toSifBi 2li, ^0f^*/^^E(N)i^^^•»lS 

si*. RjSSETs'T'liM'ryvirjaaai 2tt, 

y77 3 IfOMSI (pN/2,Y) ©PIIS't'-^' t UT, 
l»«1-5-t^Tf'M9illp_line(N/2)i;; »851-*Tff'?' 
4L«Si5Bdo*n_line (N/2) p¥*IKil«r»» H^< 5/ 7 r 3 
l<0^<03m (X+N/2,Y) »c*&lW-f5. "fJi^?*). .^7^ 

[0 110] 



m (3 0) #t«»*n5. *t'C**x^n©3i»«i(6» 

H_buffera+N/2,W=0.6x(up_line(N/2)+down_line(N/2)) • • • (12) 
(0 11 il 9 3|cd3V>T, m^^^^^z ★|*«&«)fcHi?t4*aais|l!f **v*, ^Wfctt, £iT. 

;^?^y7'S 9 4li:ii^v^-c, xy5;;^iS3«r* [oiizl 

Energy=ABS(up_line(N-x-l)-doim_lineOO) • • • (13) 



[0 1 1 aj ±ffi (1 3) 3;-effff$ixfc:>^^/>'^wflt 
Hi, 

loi 141 Histt, zom^(DM.m^mi:^Lx 

V^5. :i©Mtc*JV^T«:. iilillY0,O<DiBIIHa[ (SO) 

IiijigY1.4<0lBf*te (2 5 5) B5*Y0.1<D 
mmS. (16 0) i:. iiilifYl,3^1j|iHl£ (2 3 0). b 
P*Y0,2©PI*^S (15 0) ir^ Ii|*Y1.2©Ii| 
(2 0 0) ^^M, iii^Y0,3(^ii$!}{it (2 0 0) 

k. mMYuiomm (200) tog, isjcutpr* 

Y0.4OHlRt (2 5 5) |i^*Y1.0^Oii^^^S^i^ (3 
0) t<omifi. ^ti^ei^mn^hi, ilX^hb<om 
<ommo^*>. S'b'^SVMlt (tOflfHOiH', Bi*Y 
0, 3fcM*Yi. i*)l*4S*l*]) !JJ«BWt>'!e»S' t^^lfti: * 

[01 1 51 mi9it. H^^y^ra i»tfiM#**vTv^ 

5 JtfTUp_llneO 3 Hs8 1 T^Tdown_lineO 3 HSR i O^ 
031 90^JlJ:«Ktt, N03filiJ3i$ti,TV^4iJ, r 

lOl 161 7,9-i/yS9 4<0imv. ^yi^^^l^ifiUfl 



30 « (*|6]^iM«^*^ft:-?il5) . iO*lfl]«M«yaft, 
^. M^tf, 01 8«?9i|-Ctt:, li*Y0,3tiB5BYi,i© 

iai»«<Dq£«sHiK (2o|d) m<on<omfit<ommm 
[0 1171 cnicib* ±T©»^l£*s^^■c, ±n<¥ 
i-immmmm^ (;*^?'7's9 9o«s) 

[0 11 81 »K:> S'7'S9 8lc;5i»» JfiSafiSIET 

nQicix^iiri&t, ■^(o&isi;>j![«Fiiiif;> -tfiii^^imn? 

.line(N/2)i:, M«doYiuHne(N/2) tOHfi^^jft^f-T* 

[0 1191 -tf^h^i r<^«jfi3Ui'^«ya-eH:. ± 
60 ^T«^'L^iii«d»6>J|j|fr6iifc1ii**«j|t6*aa!6J4f*3 



(12) 



21 



V(N/2)= 

ine <N/2) -H-buf f er (X+N/2, Y) ) 
X (H-buf fer (X+N/2. Y) -dowul ine (N/2) ) 
10 1 2 1 J ftlC. :^TyyS9 7fc*5V^T:, iSiiSiE 

s*^*'*-*!^-^*. r©fy)£tt, ±i5s: (6) -csi? lo 

fl|v(N/2)«siEt?fc5»^li«:» S^i4;is*.eta<fS 
tt, ^^fy^S 9 8{C*JV^-C» ;^7^y:/S 9 50;^|S)ffi 
W*a3l-c4j**ixfcllI**«H''<j':'7 3 liOtfYl^^iW 

snSo tftirtDiijisfltfi, ;^^s'7'S7 i^^aa (si 
13) •c4^Sfi?S:2Y/<y7r4 1 (02 1) 

[0 12 2] C*V{t*ftX» ;^T5'7•S9 7lC^^V^T, 

MV(N/2)i5:&-e*>5i:*yS$iifc«'&, S^t4J5ev>t 
:^7^y:;'S9 5-C&<^S4^feli^*i^tt> a«l-c*;v>i:J|9j 

kS^taitl. Xxy7'S9 9lC3i*, ;^f^y7'S9 3li: 
i3V^T» «W3^^^*PE(^0«^*?«ffiT±»)/^SV^^:lM 



(14) 



2003-16442 



22 



[0120] 



773 l» 2Y^<J'7 
iiitt2Y_ina8e(^e9ffi^' 

i, n+ifrlcS-^v 
i^&f-^'tt2Y''<s' 

2Y>'<y77 4 iCfti 
OffYlCaf- ( 



^$*v&«^tisi«j::. (4) i:m^iiimmmm 

(N/2) t , TfT*'C^Ii!*<Jown_line (N/2) t O^m^, 
■t<^ra®H-'<s/77 8 1 ©ffU''ii[Sll(X+N/2,V)©il|* 

[01231016 <o^-:^ 2 w*4aS:«;S:«)|{:*-t- 30 

[0 1 2 41 tfif:>h. ;^Ty:/S 9 2tCfcV>T. 

(fiat4i;Udf©iW) tttt, ;^7-S'7'S9 9lii3V^T, 

;!^7'yrs 9 4 (IJJVT. 3iy S?*rSj.W»*4aj»ff*3tv 
-tU-C;*7'?'7'S9 5{£*3V'«T, ;^^s'7'S9 4"C 

H-S. $e>K, ;i^7'y:rS9 6»C*JV^-Cv ^jfaW'^'^' 40 

®:*ri^«lffl*aa-e&J*§iT'/S:i®5Sili4JH^<y 77 3 1 
10 12 51 02 1ft, .El 6©7n-9^-r-h-e^*» 



'4 U d«$J:t;^S«^e2flFl£* 
j«UTV>«, H-'<y77 3 l<0 
;iiI^Y_isiase(OBf£ci9lf2Y_lin 

;i^l^^tlW«iaiJ1tt)n, 
'7 4 1tittfflSn5. tUT, 
iSKfc5*-i^«SH/<j/77 3 1 

[0 12 61 JJcJC. Sl|2 2«?7n-f-v- h4r#flSt 
T> '{r-;^3«5^l!!al^:r5V^Ttt|q1-4. r(0>Jr~;^tt, 
2n<2Y_line<2n*l. ±1tn^ 2n-l<2V_line<2n©l& 

ottiv H''<s'7 r 3 l^OtrYcOfitdJ, lEiiJIlS 
2 »il;^litfe2Y_iiiisgepfT2Y_line©V ^-f it,{C t JiffS* 

[0 12 71 r«D*g-, 7,Tv:/S 1 1 l^C*^V^T, 2Y 
_linefl?ffi!JJ2nJ: I.02n+1 i 0>J^*^^*»??^» 

aJ*ll3S^^ia,"5, 2Y_linj(73i[a«2n J: 5 < , . 1.02n+l 
J: Q /J^ ^ V ^ jg^s 2 mi^m92YJm8602a*l 

^Tt2n^TA»fe, H>'<s/77 3 i«)Ym«4jfi4n«. 
[0 12 81 -tCt?, :0«'§-. yT'S 1 1 2lc^3 

v^T, s^sftitry7'J>-:^7'y>'/^aaal2^t, iE® 

Sii:2i5fe:*:Iil«fe2Y^iiUge©2n+m*» m»tl±lT2a 
nk. T<72n+2!T aRlH»Ul»ge|C33^t5n^^4:n+l 

1-:^ 7^^7*5 9 i;5£kxy:^S9 9©*a.a-C'H'j|-t- 
6. 1 2|eW-j|LS*ifcttft«» H^<s'77 

<DT?, J^f'yT'S 1 1 pfC*JV"»T, 2Y/<s'77 4 1JC 

[0 12 91 |^fs;:/S 11 4fC43V>T. :^7' 

S'T'S 1 1 2TSf»$itA:2n*m (2 Y^<5'77 4 1 |C 

lB1lS$^^•cv>5^^^) imm]M.2i&ia:izwm^.iimB 

<02ntf (Mliifftl-iBagdCOnfT) A^e>, H-'<!/77 3 1 
© Ym«J!feSCd»&«j|ptl/, H/<y 7 7 3 1 ©Yitita 

[0 13 0] 



H_buffer(X.Y) 

s (2Y_liM-2n) X2y-buffar(X) + (2a+l-2Y_lin9)XI_image(ft,n) 



[0 131] w(0J:5 ^^TJ/T'S 1 1 2;5SS 1 1 



(1 5) 

50 Iphaj^&CBBifeSr&fiip-Cv^srtJC**, 



23 

10 13 21 — :^f'y:rs l l llCjSl^t, 2Y_lin 
(2y_linei6«2ii-U 9 2nJ:04^$l%fc 



(13) 19^2 0 0 3-1 64 4 2 

24 

4:&!|£iSil:2^tl2:±lB{|l|2Y_iiiage«2n-lfTi:> ±mn-2fT 
iT^72n^T (JSI^^feIJifflaee®n-l^f^:nff) %^^\ SI 
1 eO-J"-;^ 2©7B[-f-Y- K'D;^Ty7'S9 

y 7*8 9 9 ©«Hl|k£ J; 0ft»l-64aaiJi|?ft$ii 
§. ;^f'y7'S 1 1 6rett»Siifc2ti-ifT©fittt, 

yz/Sl 1 7|CJoV>tL H/<5/7r 3 llC*3(t?,J!k(DY+ 
mO^tlCSl-rS^IffitSWSfcSOT?, 2Y/<y77 
4 1 (C^Stve. 
[0 1 341 

10 8<©*fl!acDS', ;i^^5' 

fTi, ^2isise2 

imaged n?T) ;^»C>H>'i 
[0 13 6] 



s 1 1 7, «tefi;xT>'7*s 1 1 

Sl l 9JCii^)i, #t>tlfc2n-l 
:M«K2Y_ina8e(02nfT (JKBtfet. 
y77 3 lOYfiTiJftSttJltieo 



H-buff«:(X,Y)s 

(2n-2Y_line) x2Y-buffer00+(2y_line- (2n-l)) xi_iiiiag^(x, n) 



[0 13 81 Z.<Oimii. X=0A>c>In.widthJ:5/h# 

«. 20 
1013 71 H/<y77 3 loffl-^o^ofr*©*!!?* 
(-l<X<In_wi<Jth-N+l) t. (-1 

<Y<alpha_ZXInJieight-l) ®^#€;iRfctJ^ai (X+ 

N/2.y) T?, llI«©«ll!**»!)3gU«?f$H«» 
[0 13 8] C:<0J;5I£, ■ir-;^3<0^a!alc*3V^Ttt. 

iSiSSlt 2 f&t4::^s:iiiifeZY_ilnage ^ OZnfr 1 2n+lfT. * 

l42r>-l^ft2n^TSrffi^^•r, m^mmm^mf^ti^, 
{01391 £AJb«si 2 2 o^-x 3 frs^t*&a*«s: 

:*Cii«2Y_iniage<D2Y_lineft«><ildS2nJ:l»*g:<» A02 30 
n*li8«S(^)ifr&-i:H^<5'77 8 1 ©Y?Tia*mfi<OiSliSi 
fiiLimageronff tn+lff*»e.:fr|p]ffifS3ia;aic: J: 0 2n+l 
ff» *^tt2n-lft<D7'-^as4iaSjl» 2Y/V77 4 
11212***1/4. *L.-C, 2Y/<s^77 4 ll£|B|ft*iV 
•fc^t i , iSiffiSK 2 ffiFJt^iilflil2y_iinage©2nffW9'-^? 

& » H/< y 7 7 3 1 © Yfl'(05*-^ *ss;Mt*t,flm8 S 

[014 01 H307B-9^Y-htM-3T, IJl±(DJ; 
5fcL-C. ^•7j':/S2 4«SjiSii:Ts'7''f>'7"yy 

^aa^fl5l4{cJ;^)5?^T$*v$. S)S*¥T5'7'iJ-:^7'y 

[0 14 1] 1212 5t4. ssii^jpryT'f-i'T'y 
mmmi»Lx\/^i, :^fv^s 1 3 i-essAvr 

y:f-fyr'}'^ifimm 4H:» V/<j/77 5 l (miS 
1-502 7) i:2X/<s'77 6 1 («j$-f*l23 0) «: 
f^fi)i1-§. V/<5'77 5 1tt, f-^'XiS, (fllpha_ZXl 50 



.z|xin_h 



(1 6) 

.height) 2X-'<y 
'AS IX (BlphaJXIn_helght) 

6 i(il4. ■(K3tS*¥2flm;*:ffi 

mm (o-mof-^^im 



luwldth) X (alpha.; 
776 1«, 
h^fli, 2X''<5'7 
tt2X_imaeeC0XS«( ( 

[0 14 2] ;^7'y7'jSl 3 2»CJ3V^X, ^r-;;M75M 
3 teJsflS+Sftijaiisilff -J^-;^ l JSS*- 
-:*3<^v>•f<^©«iapl^ttS^^«*»H:» iScSt«r«»i- 

10 14 3] 23LooIunJisXX2/alphaJ • • • (17) 
1 0 1 4 4 1 J:?EiKS t J: *)3K»e>nft:2X_coluiiin©fltt 
«5SS:-Cfo5, l.-P^KT&S^g'^ (2X_colunin=2n-pfe 
•Jh ni5SSS;T4>?>«^) , •r^;^li:$il» 23Lcoluit 
n)5JfiikJ.O«M!k'?*>4»'&' (23Leoluiiin=2n+l-e*5, 
njisSftTfe^^-g-) I ^-;!^2i;$it, 2X_colunm;4J 

[0 14 51 ^>-^ip«-fr, H2 6<D7nw^^_)v 

i£:^litt2X-inaeeiC$sit %2}Leoluffln=2n3»i«t, ii i -9 T 
fW * ^^fcH/^ y 7 7 b 1 023Looluran/2»n5t| i J^^&t 

iaai3514tt, ^^f'ylrs 1 4 lt*JV^T. H/'<y77 
3 1 02X_ooluran/2?IIS V^<J' 7 7 ©yilXfca tT-i" 

[0 14 6102 7141 CO^r-;M<o*0i3lSr«t'g:Wf- 
^UrVN^^. {S^¥i2^:^iit[K2X_uiage(C;t3lt$2n 
V/<j'77 5 1(0nWi«iE:t«»^, H/<y7 
73 ic^nj!);^, V/<j!/77 5 IcjJiJXKatf-SH 

«. i 

10 14 7] 1212 8«| 1212 5©:^7S'7'S 1 3 3©-J^ 
2 © V/< jy 7 7 5 jl lC^ftf1-5«!.a<07 n-^^i— h 
^r^iU'CV^*. ::o^rT-;a;i4, V/<?/77 5 1 *co?l)X 
<^fflS:» <Si©*^2fgfJfc*:Biffe23Lii»Bget}'©ffJ£<^?"J 



(14) 



25 



♦ So 

[0 14 9] mz^T' 



»±»cffilttS*5i!riMit.colunn<^lif*ftij»U 
[0 150] 



(2n+l) t*t0$-a-«ri:;^-C*S*», H^<y77 3 1 
[0 14 8] t<o*&, ;^ys'7's 1 5 llc;*^^^■r, h 

unn. *iJ;tft&?iJright_coluji)niSttttlS<t^&» 2£?ijleft_ 
column© tf'C^MWli. (n. Y+N/2) ^JlJright 
ja)l\imO^(0'PifSLmt, (n+l, Y+N/2) t$tb * 

B(N)=S (I=0,N-1) ABS(l«ft.columii{I)-righlw«>lum(N-lTl) 

■ • (18) 

1 0 1 5 1 J diK.:^f-y:^S i 5 s icsav^, x4i>«''¥ «»fe<tl»»*lw|!ya*ift*?ii.« 
E(N) is^fcK* ^ iifcWflf T J: •? :^ t V >«»S35»iJS*UfiS 
^1,5, ;i:^/Pi|fE(N)«J88iaTi»UV^;J\ ^itJ:*)/>* 

?tJ|i1-'5£«i**<'\ :.OiS.l6;*^T yys 1 5 9 ItJi ! 

V-buffef(X+N/2,Y) = 

0. 5 x(left_coluan(N/2)+right_colu]iin(K/2)) • • • (19 
10153] ;^r5'7'S 1 5 3[CiSV>X, a^/l'^E(N) ★■tC-?. CC5t&^, ;^^5'7'S 1 5 4 {Cil^, ftSCfcU 

«)k:as'S^«r*A/t?v>Si^»*/w^<S^*ifl.J!c#iv«. ★ [0164]. 

Energy=ABS (left_coluiiin(N— x— 1) — riBht_coluiiin(x)) 
[0155] J:IESi»fi. X = N- 1 X m^fm 
'firV/yhU x3i^-li:^)**^^H8»9S*^t«. 
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fe&^JcDf /£,^iiiJ»left_colunm (M/ 



2) t s Si|Sl^a*^<iO tf''tPI*riBht_colunn (N/2) 0¥ 
imi>*bs (X+H/2.Y) 09!B«4tUS»»$n 

lO 1 S 2] 



(20) 



[0 15 6] f^•|^[§^^fcx;^l;^¥©5t>» JS:t)/h*v>flr 

[0 16 7] >lTSf7'S 1 5 4-exyS;:*'|ft;JJiW]t§it 

^^■7•s/:/sl5 5fc*^v^•r» ;^ys'7's i 5 4t: 

H(N/2).= 

(left_line(N/2) -V-buffer(X+IJ/2. Y) ) 

X (V-buf fer(X+N/2, Y) -right.ooluran (N/2) ) 
[0 16 0] :*7'S'7'S 1 6 l\ZM\i--X. ;^7's'7'S 1 
5e-ef^*ivte<llH(N/2)H:3£-3t» liWSiv^Si^^r^l 

H(N/2)iJ5jE'rfc«A»S«»««*J«S*V«. 1fiH(K/2)*SET? 

fcSi&'a-JirJx ;^T5':?'s 1 5 s ro*iid#ia)*asr*» 

(0 1 6 1] ^T^j/yS 1 6 7{C*Jl^T. flSH(N/2)*S:ft 50 



[0 15 8] yys 1 6 8fc#JV>r, ^56= 

i^^^jaa^lltt^^it^. i-55e*5t)Y^<s':77 5 l+<o 
M« QC Y+N/2) lc4fm$n^l9fR^, ^<r)mD3^ 

Oj5^|i|lS-?a!)5Mfflieft_ooluTO(N/2)COlii3i}, *JJ:t; 
right_column (N/2) ©HlS t ©Blfii4»*M--5 ^ i t^ii 

4-3li»1-«riT?, *^l^:*lS^««^b*«1-^»H(N/2)Ai^t 

[0 15 9] 



(2 1) 

:^fv'f^ 1 5 5<^*l^*IWftta-C&ii)c^4lfcEiaSte« 
^i, ^l^y7*S 1 5 31!?x;^t>l/#fE(N)*SWfitTJ:0*lJ3e 

[0 16 2] laaotti ^^n>r-7<%<nmkWi^ 
r5 i©WX^J, <SSS;*:¥zfilifc*:iHift2X_in8ge*o3T 



I 



(IS) 



27 



to 1 6 3J jJcJc, Ha i©7B~f^.^-h«r#«iU 
"C, 0 2 5 <^5^? jy 7*8 1 3 2 lC*3»t S'Jr-;^ 3 ©V/< 

|0 1 6 41 2n<2}LooluBin<2n+l, * 

2n-l<23Looluiim<2n<0^-;^<Oi|-g-. 

2)Liniage<D?ij2]Lcolumn<OV^-ftv|i{>M^£;-erf, *>0, 10 
H/V 7r 3 1 t^^«L*V^«^T*«, 
10 1 6 51 ;^Ty7'S 1 7 lli*3V>T. 2X 

_Tjoluan«1iras2n J: *>:Kt<. J.o2n+l i 9 /J> * V ^d>S= 
2X_coiuiDii©fl|*«2nJ: •?:*:*<> Ao2 
n+l i 5 ^J^ 5 1 ^m^¥ 2 ffiFtt:^^iJ*fe2X_iinageC32 
n+.l?!Ji:2niJ»fe, V/<y77 5 lOXm^^^^Mo 
to 1 8 61 -tr-Tv :^?'y7'S 1 7 2|C*5# 

V_buffflr(X. Y)= 

(2X-Colunin-2n) X2X-buffer(X)+(2n+l 



m tffiV^-C. ESI2 8 
■i'y^fyy's 1 5 175 
"tS, :^f-v/S 1 7 
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*¥2fttt:*ClI|fe23Lipagetf52n+l?US:, Pg51--5±3?IJ2n 
Wi, T?!i2n+23?ll (H|'<S'7r8 1 JC^aJt-SnJlJin+l 

g;^7' yT's 15 9 ©iaa-ctfji. 



r 5 1 \:.miA(OR*mm»{z^i-i'S!^iih 
;^rs':^S 1 7 3fcJ6V>T» 2X/<:y7r6l 

10 16 71 $e>IC, b^^S'T'S 1 7 4lC*JV^T> 
y:?*Sl 7 2-ctHf*h,fc2n+iyiI {2X^<y7r6 IK 
IE«§itTV^5ii) if ffiS8l7K¥2<&tt:*:iS«l2X_iinaee 
02n^ (H/^S'^/S l®n?IJ) J6»5). V/<y7r6l 
»X?!l*s»S;*»feW»6ii,. v/<y77 5 i©5llxfclS 

101681 



-2X^ooluiiin) X I.inase { n » Y) 



to 1 6 91 ;^7'y7'S 1 7 l|Cj3V>t, 2X_ool 

umniS2n J; < , I.o2n+lJ: 5/h$V^i;!fiJ«$nj5: 
(2)Lcolumn!J$2n-U 9 2nJ:i3/J>^^ 

02ii-l5IJt2nyiW>&. V/<y77 5 1 eOX?UiI^^?it 
6. i©2n-im» V/<5/7rS l*<0ml^t*&5i8 
KttJI^fih., 2X/<y7r6 llcRfc^fett$^^T^^S» 

^iSfcSo iZ.V7,f-y':fS 1 7 5^^*3V^T. 2n-l^J«S 
2 X/< y 7 r 6 1 {CfE \zm^ § *vT V * 

•Cv 2n-W2X/<S'7?'6 l*»fe»9ffl*it6o 

to 17 01 rnii^^LT. ;^5's/7*S 1 7 5|C*5V^ 

X, 2n-i?ll©'7*-^'!P2X^<s'7r 6 lJi::t;S:»iW$it 
■Cv^«v^t«IJ£*iifc»^> ;^ry:^Si7 6|i:Ji«^, »i 
V-buffer(X, Y)= 

(2n-23Lcoluflin) X2X-buff9r(Y)+(2)Lcolui»n- (2n-l) ) X I.inage ( n , Y) 

(23) 



(0 17 31 r.<^4aaii, Y=0^»t)ln_height>< alpha 
101741 V/<S'77Sl Ofl* 05|?ijJ©?U©4^!if* 

(-i<Y<8lpha_Zxin_h©i8ht-N+ 
1) (-l<Y<aLpha_ZXIn_width-l) <DMr^ 

m^-tm (x,y*N/2) -e, isitt<^«ra!Wi»958U3^fT 
to 17 5] 'j^-;^3o*aai£itev>'ci*, 

<S5B*¥2flMJ:*B«lt2X_lii««e«J'©2n5Ui:2n*l?tI, *fc 
H:2n-l^i2nJU«fffiV>T, fiXi^t»^ffira;6J|l^f 
1 0 1 7 6 1 3 1 ro^^-;^ 3 {C;^-ttea^i»^ 

«)ltSi-4:, 03 2J£S%f J:5I^*S. V/<5'77 5 1 60 



(2 2) 



»fiSl*¥2f?&:fcPf«l^X_ii»g«<D2n-l?iJ4, ±?ij2n-2?ij 
. ifT^j2n?iJ (H/<y7p'3 l©n-l^in?U) Sfflt^ 
l22 8®^^-;*2©7p-^-r'-h<0i^7'5'7'Sl 5 1 
755:^9' yT-S 1 5 9 p^mzt 5 tflft 

^^T' y-ys 1 17 6 T?»j-j>$)h/fc2n-l?iJ<0ffiH:, 
:^7^j/5'S 1 7 7|Id8V>-C, V/<S'77 5 IfciSltSft 

©x+i?iJO«f»lcaffl^;6Wiei4*»fc-6®r. 2X/'<y 
776 l^t^frJirt$i^5. 

10 17 11 ;^7's/7'S 17 7, 4ft:»^7'y7'S 1 7 
8©i!!iS<0«, ;*7'5'|^S 1 7 9\cm?^s #5>ilfc2n-l 
'(gai*¥2f&ti]I^Iift2X_iiiiage©2n?iJ (H/<y7 
7 3lOn?«) d»bV>^S'7T5 1«)X?UiSft5S;lC|ie'3 

[0172] 



'p(7imX<r>mK imfW' 2 »t£:*:lii«l2X_inage(0?iJ t 

*^&*I*]Mfa«iafJ: J: bzn+l^J. tfc^Zn-l^JcTJf'-? 
iikAth. 2X/<S'j?7 6 IfcEliidit*. -eu-C, 
2X/<y77 6 llCfBie$*^fc^i^i:, (Sffi^^pgfgfc^ 
PI*2X_ii»ge©2n|lJ(Df-^'Ji»&» V-'<s'7r5 10X 

10 17 71 Et±(^)£5l' tT, i^T'vfS 2 

:*7-y7'S2 275E:^yy7*S2 5©«yi 

•g- (3yfa>-4'(DT-rt'=J>'-^!?-K:/B*s'1}-<07i- 



(16) 



29 



^ ^A^SSP 1 1 (C J: 0 ^^n«o 
[0 17 81 **!Jt:^f-yys 1 9 HCfcV^t, 9f^® 
HIS (X, Y) lCJltj«;t-C. 2X2fflOiii»*s«)?)tlJ^F- 
H5o ■tLTi^T'yT'S 19 2 i;<7'5'7'S 1 9 3l::*3 

[0 1 7 91 KSi (X, Y) «rB13 5 (A) 

tt, 03 5 (A) K^StV5A5K. C^'-feA-l^^&tf 

03 6 (B) »r^$^^*J:5lr, f^-feyi^o^^fe 
b':j'-fe/w3(D{l«r*ft»i-*i.i{cJ:«J«»?>ii-5. 2o 

3 ©M*^ft«Sv If ^ -fe^ 1 i l?^ t/W 2 ffmH^H 5 
■ 1 0 1 8 il ;^7'y:;''s i 9 4 Cdsv^T, 

;^7'y7'S 1 9 6ICii;^, T^fv-f^ 1 9 3T-K» 

ffiJ:»J'h*v^^, ;*^^>':^s i-9 8fcji^A, liil! (i^ 
^'•fe;!/) 214. filS (if^'-b/w) 1 J:5/J>^v>*»S*»«s 
*iJ^*ixS, P*2dsiil»l J;t)/h$V>«^l£|l. :^v^ 
j/:/Sl9 7KJiSV^-C, Ififtlfe* IB«0tIlf*3®JF 
^it5«0;JldS|lff§tl6. i^fyrs 1 9 6lCfc'V> 
T, iiislizm*! J:5/h*<'5iM'> («U>!i»*tV>i: 

Hsfeo tp|g3(©¥*&^istt*^aais^m^^^*. 

[0 18 2] 03 6 (A) tt, ;<r5'7'Sl 8 7©il!ia 
(Oigm. Mils 1 (OjS^Siii^ 0 3 nm^'^k '^tilt 40 

Co 1 8 31 :^fy:^S l 9 SKiisv^r. 

1 9 6;5g;^f^y:/S 1 9 8<^A(iaf4;^*-y 

[0 18 41 ;^y-y:/S 1 9 4{C*3V>Xv &S«f^lSl±© 

1 9 9J:5i^^, ;!^7^s'7^s 1 9 2r»}t**vfc* 
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$V>il^}C«:. ;*f'5'p'S2 0 0fc5S^^;iSiR3tt, 11 
9)IOJ;tJ^N$V^;i>S;)>tiMm:tSiV5. |il«3mj|$0<k 
•J/hSV^a^Ktt^ J^py::^S20 lfc*>VNT. BTjitO 

I^«li:iil«2<0PlZi$fl^^:■^•5toa*^^Ti5i^S. 
^y7'S2 0 0H:*JV^t, |i|}R3«Sii5»OJ:9/^*<ft 

[0 18 51 03 6 (|b) 14, >>TVf%2Qi\tiin 

[0 18 81 ;^7='S'7'S1 9 9|CfeV>T, 
2 0 07515?; T'yrs 2 0 2©*aaH:;*^S'7'^fi%*» 

[0 1 8 71 7^^>^y}t>Vftiii<mim^^ir^ 

•J, 03 5li::5*$tv* S?!^;igrW{t, fco 

"^Ic, 01 8©5^9's/|/S9 4jca3ft4»yS?*lftltm 

*2yS, Sl/^ttx E2 8|c:*5ltS;^'?-5'7'S 1 5 4<0iy 

[0 1 8 81 0 2©;^7'y7'S8«J5X-AtoatC 
-^V^TttM-t-S, C®X-A*0!aiC!)»«H:, 03 7 ©7 
p-f••Y-^lc^S<^|rv^i, B!3 7Ci3»t5^7'y:/' 
S2 1 1 75£;^f' y:^ 5 2 1 SOittSfi^ 03OSjSX 
-A*fla(:::felt5;^7'b/7'S 2 i;5M;^7-y:/S 2 50 

[0 18 91 03 7©i^7'5'^S2 1 eCJSItS^S'S' 
■s^iffiDM, ;<T5'|7'S2 12l::*Jlj-*lft7ailE'l' 

03<Z);^7'y7"s!2 2©U?;5cSie'r<>«-S?y7V 

-t-5, £irliisv^■crt:. ;^^s'7'S 2 1 4fc*J*t5«lE 
[0 19 01 ft|!]|C0$ 8©7B-9^-V- h«:#fiHU 

[0 19 11 y:/s 2 3 U£d8V^T, H^^y 

3 1 JiSfffi^SHsJ -t<?)lJ-'<:<tt, In_widthx (2X 
IiUiei^t) i *jtS. jkic, T.f-.pZf^ 2 3 2 l::*5V> 
T, 03 9lC^**V«jt5tC> I^«I_iniage©YfT€r 



(17) 



31 



[0 1 9 2j JSfcfi, ^^f^yT'S 2.3 3IC*JV>-C. i^HK 
I_iiiia«e4' ^^±^f up_line i T^T<^tJWIl^line(0Nli3ll^rift 

EOOsS (1=0. N-1) ABS (up_line(I)-down_line(H-I-l)) 



2003-16442 



32 



* a+N/2,n)i:<t9, Tffdown_lii»C0f4>Ma(tt, (XW 

2,n+l) 

"jxT'S 2 8 4 {C*JV>-C, 



10 19 31 

10 1 94] 



4 liiii^, SETS' 
^^1/7 7 3 1 ^OjSfll 



(24) 



[01 9 5] ±|E (2 4) ^Wff»l, up.llne©{8* 
I0 19 6HRIt, 7.fy^S2i^\zn\i^X, iSSiiS 

iE7 y y-f- XT' y V ^'iaas? 1 3 fim^t^/i'^E (N) as 

rttic ^gf=t^/>=^(N)«»tH<STi^U^*». -tHJ: 

fLbuf f er (X+N/2, Y) sO. S X (up_l ine (N/2) +down_l ine (N/2) ) 
[0 19 8] ;*Ty7'S 2 3 5Ij:*sv>T, ^Ff:=*/i'='f ★ «r«gi«)lJ:Stlf 1*5*4 
E(N)OflriSH^ieTi:9*#V>i:ii9j^6tvfca^, -t^ffl 

«, ;;^f'yys 2 3 6C33V>-C, xyJ^:fr(«!l* [0 19 91 

EnerBy=ABS(up_line(N-x-l)-down_llne(x)) • • • (2 6) 



(XW2.V) ©jiiaST'^^irU 
X. IB»1-«±ff«fi.jia«ab_iiiM»CN/2)i;, BSrt-fiT 
fl«'DW3|ld0TO_lineffl/2)O¥J^«:ia»L, H/<y7 
r3 10-t©ffi«l (XW2,Y) ftf&Kfrf-*. 

(0 1 9 71 

(2 5) 



1 0 2 0 0 1 ±gE ( 2 6 ) SC-CH-jf Stl,fcx*->l'^©flJ 

[0 2 0 1] ;*^)^y7'S2 3 6(0iiaaT», siy'Jifil^jfi 
©«ffi$^vfc?i}'■;?:fe•(6]©iii^j^5^:^V^T, fflffi*£tSim 

fcixs (;^(6]#ra*aaiMT*?H5) . i<o*iP]^ilWtoa 30 f-:^ 

11, »yi?*lSlJC*f«t«2-3<Dli!ii»»Ii*fitlcS-iV> 
10 202 J rivCJ:t)> ±XnWr^^»\i^Xs 

i^5a(iis6<3Jte»j^MS!ya (;^^$'7's 2 4 1 o«ia) 



(0 2 0 31 ;*5^y7^S2 3 8ltii;?^. SKTy 



[0205] 

V(N/2)= 

(up_Hne(N/2) -H-buffer (X+N/2, Y)) X (H-buffera+N/2, Y) -4»wn_Un8(N/2)) 



10 2 0 61 jfeic; ;«;t5'7*s 2 3 9^ili8^^^:, set 

S/T'f-XT'yx/iftaffSl 3», ;^7'5'7'S2 3 

Si^s^i'S'^iSl-*. ±tas; (2 7) -ciSi 
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